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.CLAIM: 



1 . A semiconductor structure comprising: 
a monocrystauine silicon substrate; 

an amorphousbxide material overlying the monocrystalline silicon 

substrate; \ 

a monocrystalline perovskite oxide material overlying the amorphous 

oxide material; and tt 

a monocrystallinelcompound semiconductor material overlying the 
monocrystalline perovskite oxideVmaterial, wherein the monocrystalline compound 
semiconductor material is piezoelectric. 



2. The semiconductor structure of claim 1 further comprising at least one 
conductive element in contact with tlie monocrystalline compound semiconductor 

material. V 

\\ 

3. The semiconductor structure of claim 1 wherein the monocrystalline 
compound semiconductor material is selected from the group consisting of gallium 
arsenide and aluminum gallium arsenide. ^ 

4. The semiconductor structure of claim 1 wherein the monocrystalline 
compound semiconductor material thickness i^etween about 0.05 \xm and 100 ^m. 

5. The semiconductor structure of claim 1 wherein the monocrystalline 
compound semiconductor material thickness is between about 0.5 jam and 10 jxm. 



6. The semiconductor structure of claim 1 wherein the monocrystalline 
compound semiconductor material creates a reflective surface. 

7. The semiconductor structure of claim m^rther comprising a reflective 
material overlying the monocrystalline compound semiconductor material. 
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8. The semiconductor structure of claim 6 further comprising an integrally 
formed electrical component V communication with the reflective surface of the 
monocrystalline compound semiconductor material. 



9. The semiconductro structure of claim 7 further comprising an integrally 
formed electrical component in communication with the reflective material overlying 
the monocrystalline compound semiconductor material. 

\ \ 

A semiconductor structure comprising: 
a monocrystalline silicon substrate; 

an amorphous oxide n^ajterial overlying the monocrystalline silicon 

substrate; 

a monocrystalline perovskite oxide material overlying the amorphous 

oxide material; \ 

a monocrystalline compound semiconductor material overlying the 

\ 

monocrystalline perovskite oxide material; and 

a piezoelectric material overlying the monocrystalline compound 
semiconductor material. 

1 1 . The semiconductor structure cjf claim 1 0 further comprising at least one 
conductive element in contact with the piezoelectric material. 



12. The semiconductor structure of claim 10 wherein the piezoelectric 
material is selected from the group consisting of\piezoelectric monocrystalline 
semiconductor material and piezoelectric monocrystalline ceramic material. 



13 The semiconductor structure of claim 12 wherein the piezoelectric 

\ 

monocrystalline semiconductor material is selected from the group consisting of 
gallium arsenide and aluminum gallium arsenide. \ 
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14. The semiconductor structure of claim 12 wherein the piezoelectric 

monocrystalline ceramic material is selected from the group consisting of barium 

\ ■ 
titanate, lead titanate, potassium niobate, lead niobate, and lead zirconate titanate. 

1 5 The semiconductor structure of claim 1 3 wherein the piezoelectric 

t 

monocrystalline semiconductor material thickness is between about 0.05 and 100 
jam. 

1 6. The semiconductor structure of claim 1 3 wherein the piezoelectric 
monocrystalline semiconductor mkterial thickness is between about 0.5 jam and 10 jam. 



17. The semiconductor structure of claim 14 wherein the piezoelectric 

\ 

ceramic material thickness is between about 0.5 ^m and 200 |im. 



;n abou 



1 8. The semiconductor structure of claim 14 wherein the piezoelectric 
ceramic material thickness is between about 5 |om and 25 \xm. 

19. The semiconductor structure of claim 10 wherein the piezoelectric 
material creates a reflective surface. 

20. The semiconductor structure cjf claim 10 further comprising a reflective 
material overlying the piezoelectric material. 



\ 



21 . The semiconductor structure of claim 19 further comprising an integrally 
formed electrical component in communication v^ith the reflective surface of the 
piezoelectric material. 

22. The semiconductor structure of clain^20 further comprising an integrally 
formed electrical component in communication with The reflective material overlying 
the piezoelectric material. 
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23^ A process foMabricating a semiconductor structure comprising: 
providing a monocrystalline silicon substrate; 
depositing a mlnocrystalline perovskite oxide film overlying the 
monocrystalline silicon substrate, the film having a thickness less than a thickness of 



the material that would result in, strain-induced defects; 

forming an amorphous oxide interface layer containing at least silicon 
and oxygen at an interface between the monocrystalline perovskite oxide film and the 
monocrystalline silicon substrate; and 

epitaxially forming a monocrystalline compound semiconductor layer 

overlying the monocrystalline perovskite oxide film, wherein the monocrystalline 

\ 

compound semiconductor layer is piezoelectric. 

\* .. , 

24. The process of claim 2X&rther comprising depositing at least one 
conductive element in contact with the^nonocrystalline compound semiconductor layer. 

25. The process of claim 23 wlierein the material to epitaxially form the 

monocrystalline compound semiconductor layer is selected from the group consisting of 

\ 

gallium arsenide and aluminum gallium arsenide. 

26. The process of claim 23 wherein the monocrystalline compound 
semiconductor layer is formed to a thicknessWtween about 0.05 \xm and 100 jam. 

\ 

27. The process of claim 23 wherein the monocrystalline compound 
semiconductor layer is formed to a thickness beWeen about 0.5 [im and 10 |im. 



28. The process of claim 23 wherein the monocrystalline compound 
semiconductor layer is formed with a reflective surface. 



29. The process of claim 23 further comprising adhering a reflective material 
to the monocrystalline compound semiconductor layer. 
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30. The process of claim 28 further comprising integrating an electrical 
component with the monbcrystalline compound semiconductor layer wherein the 
electrical component is inWmmunication with the reflective surface. 



3 1 . The process of claim 29 further comprising integrating an electrical 
component with the monocrystalline compound semiconductor layer wherein the 
electrical component is in communication with the reflective material. 



32. A process for fabricating a semiconductor structure comprising: 

s \ \ . . . 

providing a monocrystalline silicon substrate; 

depositing a monocrystalline perovskite oxide film overlying the 

monocrystalline silicon substrate, tne film having a thickness less than a thickness of 

the material that would result in strain-induced defects; 

forming an amorphou^oxjde interface layer containing at least silicon 

and oxygen at an interface between th^fmonocrystalline perovskite oxide film and the 

monocrystalline silicon substrate; and \ 

epitaxially forming a monocrystalline compound semiconductor layer 

overlying the monocrystalline perovskite oxide film; and 

forming a piezoelectric material layer overlying the monocrystalline 

compound semiconductor layer. 

\ 

33. The process of claim 32 further comprising depositing at least one 

\ 

conductive element in contact with the piezoelectric material layer. 



34. The process of claim 32 wherein the material to form the piezoelectric 

\ 

material layer is selected from the group consisting of piezoelectric monocrystalline 
semiconductor material and piezoelectric monocrystalline ceramic material. 



35. The process of claim 34 wherein the piezoelectric monocrystalline 
semiconductor material is selected from the group consisting of gallium arsenide and 



aluminum gallium arsenide. 



\ 
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36. The pnSSess of claim 34 wherein the piezoelectric monocrystalline 
ceramic material is selected from the group consisting of barium titanate, lead titanate, 
potassium niobate, lead niobate, and lead zirconate titanate. 

\ 

37. The process of claim 34 wherein the piezoelectric monocrystalline 

\ 

semiconductor material is formed to a thickness between about 0.05 ^im and 100 |am. 



38. The process of clkim 34 wherein the piezoelectric semiconductor 
material is formed to a thicknessWtween about 0.5 ^m and 10 pm. 

\ 

39. The process of claim|34 wherein the piezoelectric monocrystalline 
ceramic material is formed to a thicleness between about 0.5 jam and 200 jam. 



40. The process of claim 34 wherein the piezoelectric ceramic material is 
formed to a thickness between about 5 |4n and 25 nm. 



41 . The process of claim 32 wherein the piezoelectric material layer is 
formed with a reflective surface. 

42. The process of claim 32 furtheAomprising adhering a reflective material 
to the piezoelectric material layer. 

43 . The process of claim 4 1 further comprising integrating an electrical 
component with the piezoelectric material layer wherein the electrical component is in 
communication with the reflective surface. 

44. The process of claim 42 further comprising integrating an electrical 
component with the monocrystalline compound semiconductor material wherein the 
electrical component is in communication with the overlyiffg reflective material. 

A system for fabricating a semiconductor structure comprising: 
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means for providing a monocrystalline silicon substrate; 

means for depositing a monocrystalline perovskite oxide film overlying 
the monocrystalline silicon substrate, the film having a thickness less than a thickness 
of the material that would resirit in strain-induced defects; 

means for forming an amorphous oxide interface layer containing at least 
silicon and oxygen at an interface between the monocrystalline perovskite oxide film 
and the monocrystalline silicon substrate; and 

means for epitaxially forming a monocrystalline compound 
semiconductor layer overlying the monocrystalline perovskite oxide film, wherein the 
monocrystalline compound semiconductor layer is piezoelectric. 



46. The system of claim 45 JSpher comprising means for depositing at least 
one conductive element in contact with the monocrystalline compound semiconductor 
layer. \ 

47. The system of claim 45 further comprising means for adhering a 
reflective material to the monocrystalline compound semiconductor layer. 

48. The system of claim 45 further ^mprising means for integrating an 
electrical component with the monocrystalline compound semiconductor layer. 

\ 

49. The system of claim 47 further com&ising means for integrating an 
electrical component with the monocrystalline compound semiconductor layer wherein 
the electrical component is in communication with thl reflective material. 



42 JG00360 



50^ A sy^em for fabricating a semiconductor structure comprising: 
meansNfor providing a monocrystalline silicon substrate; 
means for depositing a monocrystalline perovskite oxide film overlying 
the monocrystalline silicbn substrate, the film having a thickness less than a thickness 
5 of the material that would^result in strain-induced defects; 

means for forming an amorphous oxide interface layer containing at least 
silicon and oxygen at an interface between the monocrystalline perovskite oxide film 
and the monocrystalline silicon substrate; and 

means for epitaxially forming a monocrystalline compound 

\ 

10 semiconductor layer overlying the monocrystalline perovskite oxide film; and 
means for forming a piezoelectric material layer overlying the 
monocrystalline compound semiconductor layer. 



50\fiirt 



5 1 . The system of claim SOVfiirther comprising means for depositing at least 
one conductive element in contact with\he piezoelectric material layer. 



\ 



15 52. The system of claim 50 further comprising means for adhering a 

reflective material to the piezoelectric material layer. 



\ 



53. The system of claim 50 further comprising means for integrating an 

\ 

electrical component with the piezoelectric material layer. 

54. The system of claim 52 further comprising means for integrating an 
2 0 electrical component with the monocrystalline compound semiconductor material 

wherein the electrical component is in communication^ith the overlying reflective 
material. 



